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MONTHLY NOTICES 


OF THE 

EOYAL ASTRONOMICAL SOCIETY. 

Vol. XXXII. April 12, 1872. No. 6. 

Professor Cayley, President, in the Chair. 

Henry Pratt, Esq., 18 Preston Street, Brighton ; 

H. C. Levander, Esq., 376 Wandsworth Road; and 
Geo. Mathus Whipple, Esq., Observatory, Kew, 

were balloted for and duly elected Fellows of the Society. 


The Second Part of a Memoir on the Development of the Dis¬ 
turbing Function in the Lunar and Planetary Theories. By 
Prof. Cayley. (Abstract.) 

The present communication is a sequel to my paper, “ The 
First Part of a Memoir on the Development of the Disturbing 
Function in the Lunar and Planetary Theories,” Mem. R. A. S., 
vol. xxviii. (1859), pp. 187-215, and I have therefore entitled it 
as above, but it in fact relates only to the Planetary Theory. In 
the First Part, I gave in effect, but not explicitly, an expression 
for the general co-efficient D (j,f) in terms of the co-efficients 
of the multiple cosines of 0 in the expansions of the several powers 
(r 2 r ' 2 — 2 r r' cos 6 ) — i, or say (a 2 + o' 2 — 2 a a' cos 0 ) ~ s —i ; 

viz., at the foot of page 208 I speak of the term involving 
cos (j U +/U') as having a certain given value; the term in 
question is D (j,f) cos (j U -j- j 17 ); and consequently the ex¬ 
pression for D (j,j) is 


D U,f) = S “ „ nf R? ; 
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.-.234 Mr. Todhunter on the Proposition 38 of the xxxii. 6, 

loo 1 

|CN| 

l^fhe omission was however a material one, inasmuch as this ex¬ 
pression for the general co-efficient serves to connect my formulas 
I^with Leverrier’s development, Annales de V Obser. de Paris , t. I. 
1 1 855 ) PP* 2 75 ~ 33 ° an( i 358—383, and I resume the question 
|por the purpose of supplying it. 

I'—11 


On the Proposition 38 of the Third Booh of Newton 9 s Principia. 

By I. Todhunter. 

In this Proposition Newton undertakes to determine the 
figure of the Moon. The Moon is supposed to be a homogeneous 
fluid, drawn into an oblong shape by the disturbing action of the 
Earth ; the rotation of the Moon on its axis, and the revolution 
of the Earth with the Moon round the Sun, are disregarded. The 
Proposition is connected by Newton with one that precedes, in 
which the Earth is supposed to be fluid, and to be similarly acted 
on by the Moon. 

Let M denote the mass of the Earth, and m the mass of the 
Moon. Suppose that the Earth is a homogeneous fluid, and that, 
owing to the disturbing action of the Moon, it assumes the form 
of an ellipsoid of revolution round the major axis. Let B denote 
the minor axis, and B -f- H the major axis, where H is supposed 
small compared with B ; let k denote the distance between the 
centres of the Earth and of the Moon. Then we shall have 
approximately 

H = ii fL 5. 4 

4 * M * 

Newton does not explicitly give this formula; but his 
numerical results in Propositions 36 and 37 appear to have been 
deduced from it; and it can be obtained readily in the same way 
as Newton employed elsewhere : see Whewell on the Free Motion 
of Points , third edition, page 202. The formula was obtained 
by D. Bernoulli in his prize essay on the Tides, Chapter IY., 
Article 8. 

In like manner let b denote the minor axis, and b -f h the 
major axis of the ellipsoid of revolution, which the Moon becomes 
when disturbed by the Earth ; then 

, _ 15 M b 4 

4 * m k 3 

Hence by division we obtain 

A - /AY /AY (0 

H “ \m/ U/ 

Newton, however, in his Proposition 38, instead of (1), makes 
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